In vivo veritas: Bcl-2 and Bcl-X(L)mediate tumor cell resistance to chemotherapy.
Apoptosis is cellular suicide, the functional opposite of mitosis. It may play an important role in tissue growth control and removal of damaged and premalignant cells. The fact that diverse chemotherapeutic agents induce apoptosis, while they engage different intracellular targets and cause DNA damage, raises a concern that tumors resistant to chemotherapy are unable to initiate the apoptotic process. The anti-apoptotic Bcl-2 family proteins, Bcl-2 and Bcl-X(L), play an important role in the regulation of apoptotic cell death. Bcl-2 and Bcl-X(L)have been reported to confer chemotherapy resistance in short-term survival assays in vitro. However, they failed to provide a long-term clonogenic survival advantage. Thus, the role of anti-apoptotic Bcl-2 and Bcl-X(L)on chemotherapy resistance in vivo remains unclear. In vivo, tumor cells receive survival signals from the extracellular microenvironment. Since the microenvironmental factors have been reported to modulate the expression and function of Bcl-2 family proteins, Bcl-2 and Bcl-X(L)might be associated with the chemotherapy resistance in vivo through the influence of these factors. Consistent with this hypothesis, several investigators have recently reported that the sensitivity to chemotherapy in in vitro clonogenic assays did not correlate with that in in vivo tumor models. The lack of microenvironmental factors might cause the discrepancy between in vitro clonogenic growth and in vivo tumor growth. These results suggest that Bcl-2 and Bcl-X(L)could contribute to chemotherapy resistance in vivo, along with already defined drug resistance mechanisms (i.e. P-glycoprotein, MRP). Therapies aimed at suppressing the expression and function of Bcl-2 and Bcl-X(L)or at intercepting microenvironmental factors might successfully overcome chemotherapy resistance. Copyright 2000 Harcourt Publishers Ltd.